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Have First-Year Emergency Medicine Residents
Achieved Level 1 on Care-Based Milestones?
Moshe Weizberg, MD
Michael C. Bond, MD
Michael Cassara, DO
Christopher Doty, MD
Jason Seamon, MD
ABSTRACT
Background Residents in Accreditation Council for Graduate Medical Education accredited emergency medicine (EM) residencies
were assessed on 23 educational milestones to capture their progression from medical student level (Level 1) to that of an EM
attending physician (Level 5). Level 1 was conceptualized to be at the level of an incoming postgraduate year (PGY)-1 resident;
however, this has not been confirmed.
Objectives Our primary objective in this study was to assess incoming PGY-1 residents to determine what percentage achieved
Level 1 for the 8 emergency department (ED) patient care–based milestones (PC 1–8), as assessed by faculty. Secondary objectives
involved assessing what percentage of residents had achieved Level 1 as assessed by themselves, and finally, we calculated the
absolute differences between self- and faculty assessments.
Methods Incoming PGY-1 residents at 4 EM residencies were assessed by faculty and themselves during their first month of
residency. Performance anchors were adapted from ACGME milestones.
Results Forty-one residents from 4 programs were included. The percentage of residents who achieved Level 1 for each
subcompetency on faculty assessment ranged from 20% to 73%, and on self-assessment from 34% to 92%. The majority did not
achieve Level 1 on faculty assessment of milestones PC-2, PC-3, PC-5a, and PC-6, and on self-assessment of PC-3 and PC-5a. Selfassessment was higher than faculty assessment for PC-2, PC-5b, and PC-6.
Conclusions Less than 75% of PGY-1 residents achieved Level 1 for ED care-based milestones. The majority did not achieve Level
1 on 4 milestones. Self-assessments were higher than faculty assessments for several milestones.

Introduction
Medical education has moved to a competency-based
education and assessment model. This is a distinct
deviation from previous time-based models and has
been driven by the Accreditation Council for Graduate Medical Education (ACGME), first through the
Outcome Project and, more recently, the Milestones
Project.1,2 The core element of the new approach is to
use real-time, competency-based assessments. These
frequent low-stakes, competency-based assessments
would replace many of the traditional, less frequent,
high-stakes global assessments, which are often done
long after the actual behavior or skill being evaluated
was performed.2,3
Presently, all emergency medicine (EM) residents
must be rated on a continuum describing the
trainee’s level of function across 23 milestones.3
These milestone assessments capture EM residents’
progression across a continuum of maturation,
ranging from medical student level up to that of an
DOI: http://dx.doi.org/10.4300/JGME-D-14-00590.1

attending physician, via a 5-level hierarchical progression score.4 Subcompetencies measure discrete
and observable skills in interpersonal and communication skills (ICS), professionalism (Prof), patient
care (PC), medical knowledge (MK), practice-based
learning and improvement (PBLI), and systemsbased practice (SBP).4 For convenience, the milestones have been subdivided by EM program
directors into 3 categories: emergency department
(ED) care-based milestones (PC 1–8), proceduralbased milestones (PC 9–14), and systems-based
milestones (MK, SBP 1–3, PBLI, Prof 1–2, and ICS
1–2).
The ACGME describes Level 1 as ‘‘The resident
demonstrates milestones expected of an incoming
resident.’’4 Level 1 milestones were initially conceptualized to be at the level of an incoming postgraduate year (PGY)-1 resident. However, this has not
been confirmed, and it is unknown whether incoming PGY-1 residents have achieved Level 1 milestones. Previous studies have shown that trainees
overestimate their knowledge and abilities,5,6 yet
this has not been shown to date with the milestones.
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We designed this study to determine what percentage
of incoming PGY-1 EM residents are judged by
faculty to have achieved Level 1 milestones on the 8
ED care-based subcompetencies (PC 1–8).
The primary outcome of this study was the
percentage of incoming PGY-1 EM residents who
were judged by faculty to have achieved Level 1
milestones for each of the 8 ED care-based subcompetencies. The secondary outcomes were the percentage of residents who had achieved Level 1 by their
own judgement and the absolute differences between
faculty and self-evaluations.

What was known and gap
While emergency medicine has conceptualized Level 1
performance to be at the level of an incoming resident,
research to date has not assessed this aspect of the
milestone framework.
What is new
A study using faculty and residents’ self-ratings on the
Emergency Medicine Milestones.
Limitations
Single specialty, small sample, and lack of standardization of
faculty assessments all limit generalizability.
Bottom line

Methods
Study Design
This was an observational study conducted at 4 EM
residency programs in July 2013 to assess incoming
PGY-1 residents. All incoming PGY-1 EM residents
beginning their residency in July 2013, who graduated medical school within the previous 12 months,
were eligible for inclusion. PGY-1 EM residents who
had completed a year of residency training previously
and residents who graduated medical school more
than 1 year prior to beginning residency, were
excluded from the study.
The residents were assessed on 9 Level 1 subcompetencies (8 milestones) by direct observation
from EM faculty over the course of their first month
of residency (FIGURE). Core faculty who worked with
the subject resident completed the questionnaire after
working several shifts with the resident. The survey
was sent out at the end of the resident’s first month of
residency. Residents completed self-assessments on
the same Level 1 subcompetencies once at the end of
their first month of residency. Questions on the
assessment form were adapted from the Level 1 PC
milestone subcompetencies published by the
ACGME.4 Faculty and residents were asked to state
whether they judged the resident to have met the
particular subcompetency by answering ‘‘Yes,’’ ‘‘No,’’
or ‘‘Not Applicable’’ (N/A). If a response of N/A was
received, that data point was removed. The majority
response was used to determine whether the residents
met the subcompetency or not. For example, if 2
faculty members assessed the resident as ‘‘Yes,’’ and 1
faculty member assessed the resident as ‘‘No,’’ this
was considered a ‘‘Yes’’ response. Identical forms
were used for the self-assessment and the faculty
assessment.
Although the milestones themselves have been
assigned specific levels by program directors and
core faculty,6 assessment tools for the milestones
have not yet been well studied. Five program
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Less than 75% of entering residents achieved Level 1 for
emergency department care-based milestones, and the
majority did not achieve Level 1 on 4 of these milestones.

directors with more than 30 combined years of
experience collaborated to construct the assessment
tool and to provide evidence for content validity.7
The authors have roles on the Joint Milestones Task
Force and long-term experience as medical education
leaders. For response process standardization, questions on the assessment tool were field tested with
assistant program directors, and feedback was
gathered about the questions and the tool. Assessors
at each participating site were trained to use the
assessment tool by the author at that site. Training
consisted of 1-on-1 discussions between the author
and faculty to ensure they understood the milestone
project and the subcompetencies being evaluated.
Faculty participants were specifically asked to assess
whether the resident met the criteria as a simple
‘‘Yes’’ or ‘‘No’’ answer. Residents did not receive
training for self-assessments.
This study was approved by the Institutional
Review Boards of all participating institutions.

Data Collection
Faculty and residents were provided with the questionnaires, and the data were compiled by local site
directors. Data from the local sites were deidentified
before being sent to the principal investigator for
analysis.

Data Analysis
Descriptive statistics were used to describe the
percentage of PGY-1 EM residents who were assessed
to have achieved Level 1. Disagreements were
compared using the McNemar test and Kappa
coefficient.
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FIGURE

Nine Questions That Address 8 Patient Care Subcompetencies Evaluated

PC-6. Self-assessment was higher than faculty assessment for PC-2, PC-5b, and PC-6. Differences in
There were 42 PGY-1 residents at the 4 participating proportions between faculty assessment and selfprograms. One resident had previous training and assessment were most pronounced for subcompetency
was excluded. This left 41 residents in the study PC-6, observation and reassessment (48.3%; 95% CI
37.35%–59.25%; P , .001).
population.

Results

Demographic data for the residents and the
programs are included in TABLE 1. The sites for the 4
residency programs were 2 university hospitals and 2
suburban community hospitals.
Faculty assessments were received for all 41
residents (100%), and self-assessments were received
for 39 residents (95%). The percentage of incoming
PGY-1 EM residents, assessed by both faculty and
themselves to have achieved Level 1, are summarized
in TABLE 2.
The percentage of PGY-1 residents assessed by
faculty as having achieved Level 1 ranged from 20%
(PC-5a) to 73.2% (PC-1), and from 34.2% (PC-5a) to
92.3% (PC-1) on self-assessment. The majority of
PGY-1 residents were assessed by faculty as not
having achieved Level 1 on PC-2, PC-3, PC-5a, and

Discussion
Although a consensus of EM program directors and
core faculty was used to determine the milestones and
subcompetencies that incoming PGY-1 residents
should be able to obtain,4 our study showed that less
than 75% of incoming PGY-1 residents actually
achieved this level of performance (Level 1) on all 9
subcompetencies assessed. Further, as predicted,
residents’ self-assessments were higher than faculty
assessments.
Overall, a low percentage of incoming PGY-1 EM
residents were assessed by faculty as having achieved
Level 1 (20%–73%), and the majority of PGY-1
residents were assessed by faculty as not having
Journal of Graduate Medical Education, December 2015
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TABLE 1
Demographic Data

N ¼ 41 (%)

Residents
Mean 6 SD age

28.3 6 3.1

Sex
No. of males

24 (59)

Degree
MD

38 (92.7)

DO

3 (7.3)
a

Medical Schools Attended
Northeast

10 (24.4)

South

14 (34.1)

Central

10 (24.4)

West

5 (12.2)

International

2 (4.9)

No. of represented schools

35

Residency Programs
No. of programs

a

4

University

2 (50)

Community

2 (50)

Northeast

2 (50)

Central

1 (25)

South

1 (25)

The geographic breakdown is that used by the National Resident
Matching Program in reporting residency match data.

achieved Level 1 on several subcompetencies. This
information is valuable to program directors and
educators. Although Level 1 milestones were initially
conceptualized to be the expected level of an
incoming PGY-1 resident, our data suggest that this
may not be the case. Because the use of the milestones
is new, it is still unclear what level residents should
attain at each PGY level. The initial thought that
Level 1 is the level of a graduating medical student
may just not be true. Residency training curricula
should probably still include teaching and training to
allow them to achieve the Level 1 milestones.
Although our study focused on EM milestones, our
results have implications for other specialties. For
example, the EM PC-2 Milestone (‘‘Performance of
focused history and physical examination’’) is similar
to that for residents in internal medicine, pediatrics,
and general surgery. Just as we found that many
incoming EM residents were assessed to have not
achieved Level 1, the same may hold true for
incoming residents in other specialties. Program
directors in those specialties may want to include an
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orientation period that includes training toward their
Level 1 milestones.
Compared to faculty assessments, resident selfassessments were significantly higher for subcompetencies PC-2, PC-5b, and PC-6. We were not surprised
by this finding, as Davis et al5 previously reported on
the limitations of physician self-assessments of
competency when compared with objective external
measures.5
We were concerned by the findings for PC-2
(‘‘Performs and communicates a reliable, comprehensive history and physical examination’’). The finding
that resident self-assessment indicated that the PGY-1
EM resident demonstrated the ability to ‘‘perform a
reliable and comprehensive physical examination’’
was countered by faculty assessment indicating that
this was demonstrated much less often. We believe
most graduating medical students should have received sufficient education and opportunity for
experience by the time they enter residency training
to possess this competency (at least for adult
patients). Overall, it appears that milestones remain
a work in progress, and that residents may enter EM
residency without satisfactory performance at Level 1
for all subcompetencies.
The limitations of our study include the small
sample of EM residency programs and the small
population of PGY-1 EM residents. In addition, our
results are restricted to the 8 preselected ED carebased milestones. The study also is limited by the fact
that there was no standardization of assessment
provided by the faculty, although this reflects the
‘‘real-time’’ end-of-shift or end-of-rotation assessments by EM faculty.
Future work to further test the validity of our
findings should involve repeating our assessment as
part of a larger multicenter trial, along with a followup after 6 months to assess for improvement among
PGY-1 EM residents in these domains.

Conclusion
Less than 75% of PGY-1 residents were judged by
faculty to have achieved Level 1 milestones for ED
care-based subcompetencies. The majority of residents were judged to have not achieved Level 1 on 4
of the subcompetencies, and the majority of residents
rated themselves as not having achieved Level 1
performance on 2 subcompetencies. Self-assessments
were higher than faculty assessments for several
subcompetencies. Our findings have important implications for EM programs and may also be relevant to
other specialties.

Observation and
reassessment

Disposition

Multitasking

PC-6

PC-7

PC-8

Manages a single patient amid
distractions

Describes basic resources available
for care of the emergency
department patient

Recognizes the need for patient
reevaluation

Consistently asks patients for drug
allergies

Knows the different classifications
of pharmacologic agents and
their mechanism of action

Constructs a list of potential
diagnoses based on chief
complaint and initial assessment

Determines the necessity of
diagnostic studies

Performs and communicates a
reliable, comprehensive history
and physical examination

Recognizes abnormal vital signs

Level 1 Milestone

60.0 (43.3–75.1)

56.1 (39.8–71.6)

41.5 (26.3–57.9)

51.4 (34.0–68.6)

20.0 (9.1–35.7)

53.7 (37.4–69.4)

29.3 (16.1–45.5)

48.8 (32.9–64.9)

73.2 (57.1–85.8)

Percentage of Residents
Judged by Faculty to
Have Achieved Level 1
(95% CI)

74.4 (57.9–87.0)

59.0 (42.1–74.4)

89.7 (80.2–99.2)

82.1 (66.5–92.5)

34.2 (19.7–51.4)

69.2 (52.4–83.0)

41.0 (25.6–57.9)

74.4 (57.9–87.0)

92.3 (83.9–100)

Percentage of Residents
Judged by Themselves to
Have Achieved Level 1
(95% CI)

14.4 (6.4–35.1)

2.9 (18.8–24.6)

48.30 (37.35–59.25)

30.6 (9.3–52.0)

14.2 (5.5–33.9)

15.6 (5.8–36.9)

11.8 (9.2–32.7)

25.6 (4.2–46.9)

19.10 (10.5–27.7)

Differences Between
Faculty Assessment and
Resident’s Self-Assessment
(95% CI)

Abbreviation: PC, patient care.
a
Landis and Koch criteria for interpretation of Kappa values are 0.81–1.00, excellent; 0.61–0.80, substantial; 0.41–0.60, moderate; 0.21–0.40, fair; 0.00–0.20, slight; and , 0.00, poor.

Pharmacotherapy

Diagnosis

PC-4

PC-5b

Diagnostic studies

PC-3

Pharmacotherapy

Performance of focused
history and physical
examination

PC-2

PC-5a

Emergency stabilization

PC-1

PC
Milestone

Subcompetency

2
Percentage of Residents Achieving Each Subcompetency

TABLE

.19

.83

, .001

.02

.18

.17

.30

.04

.09

P
Value

0.25

0.52

0.63

1.00

0.68

1.00

0.47

0.16

0.56

Kappaa
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